Role of Dbl's big sister in the anti-mitogenic pathway from alpha1B-adrenergic receptor to c-Jun N-terminal kinase.
We previously reported that the alpha1B-adrenergic receptor leads to activation of Rho family small GTPases, and in turn, c-Jun N-terminal kinase (JNK), which results in the inhibition of cell proliferation. Here, we show the involvement of the Rho family guanine nucleotide exchange factor (GEF) Dbl's Big Sister (Dbs) in the signaling pathway. Transfection of a Dbl-homology (DH) and pleckstrin-homology (PH) domain-deficient form of Dbs into cells blocked the alpha1B-adrenergic receptor-induced activation of JNK. Conversely, transfection of an isolated DH domain of Dbs induced JNK activation. Stimulation of the alpha1B-adrenergic receptor enhanced an intrinsic Cdc42-GEF activity of Dbs in a manner dependent on Src family tyrosine kinases. Additionally, DH and PH domain deficient Dbs blocked the receptor-induced inhibition of cell proliferation, while DH domain of Dbs inhibited cell proliferation via the JNK-dependent pathway. Taken together, Dbs may play an important role in the anti-mitogenic JNK pathway downstream of the alpha1B-adrenergic receptor.